This study explored the link between teachers' inputs and students' academic achievement in the JSC Mathematics for the period 2006 to 2010. One hundred and fifty secondary schools selected from 573 secondary schools in the country constituted the target population. One hundred and sixty-four JSC mathematics teachers from the 150 secondary schools participated in the study, with the final JSC Mathematics results of the students serving as the dependent variable of the study. Mathematics teachers' input data (academic qualifications, teaching experience and subject specialisation) were collected from a questionnaire developed by the researchers. Standard multiple regression was used to analyse the link between teachers' inputs and students' academic achievement in JSC Mathematics at P < 0.05and P < 0.10 respectively. The study found that teachers' academic qualifications and subject specialisation had a significant and positive relationship with students' academic achievement in JSC Mathematics. Teachers' gender, however, was not significantly related to students' academic achievement in JSC Mathematics. This is the first time within the Namibian context that we have empirically demonstrated the link between teachers' inputs and students' academic achievement in JSC Mathematics. The study therefore provides support for the policy initiatives that seek to link teachers' academic qualifications, subject specialisation and teaching experience to employment and classroom allocation.
Introduction
Researchers continue to puzzle over the relationship between teacher inputs and behaviour and students' achievement (Hill, Rowan & Ball, 2005) . The measures of teacher inputs have varied widely, as have results from these investigations. Identification of teacher inputs and practices that contribute most towards improving students' achievement has often eluded researchers, even though most seem to believe that addressing weak teaching may be the most effective means of improving school quality (Glewwer & Kremer, 2006) . While numerous studies exist on the influence of specific teacher quality attributes on students' academic achievement, relatively few studies in the past twenty years have focused on exploring how
The education system of Namibia encompasses seven years of primary education (PE) catering for Grades 1-7, three years of junior secondary education (JSC) catering for Grades 8-10, and senior secondary education (SS) catering for Grades 11-12. Additionally, there are combined schools that cater for primary, junior secondary and/or senior secondary grades in one school. The Basic Education Teacher Diploma (BETD) is a 3-year programme offered at the four National Colleges of Education, while a 4-year Bachelor of Education (B. Ed) degree programme is offered at the University of Namibia. The Polytechnic of Namibia offers 3-year diploma programmes and 4-year Bachelor of Technology (B. Tech) degrees.
The National Institute for Educational Development (NIED) and the Directorate of National Examinations and Assessment of Namibia (DNEA), in conjunction with panels of subject experts on which the teachers are represented, are responsible for the development of syllabi, prescription of textbooks and provision of other learning resources (MoE, 2004) . The DNEA is responsible for the setting and administration of examinations both for JSC in Grade 10 and IGSCE/ National Senior Certificate Examinations (NSCE) in Grade 12.
Students are admitted to the senior secondary level conditional on their scoring a minimum of 23 points or better in their six best subjects, including English Language (MoE/DNEA 2010).
Statement of the Problem
Secondary schools in Namibia have performed poorly in JSC, with the majority of the schools scoring below 50% between 2000 and 2009 (MoE/EMIS, 2010 . The trend in national performance in JSC mathematics results for 2000 to 2009 is presented in Table 1 below. The poor performance of students in mathematics in secondary schools, as reflected by the JSC scores, is of particular concern as mathematics instruction during these years provides the foundation for success in Algebra. Algebra is fundamental to all areas of mathematics because it provides tools for representing and analysing quantitative relationships, for solving problems, and for stating and proving generalisations. Without proficiency in Algebra, students will be unlikely to master other mathematical subjects (Hill et al., 2005) . This leads, in turn, to poor preparation for entry into tertiary institutions and thus closes off options for careers in mathematically related fields for many students.
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Given the magnitude of this poor performance in Namibian secondary schools, it is imperative for specifically identified contributory factors and in particular the effects of teacher-related variables on students' achievement, to be examined empirically. It is this context that provided the primary motivation for this study.
In an effort to determine which teacher-related variables affect school success, as measured by students' achievement in the JSC Mathematics examination, the following question is posed: To what extent did the following teacher inputs (qualifications, field of specialisation, and years of experience) affect students' academic performance with regard to JSC Mathematics results for 2006-2010. More specifically, the study sought to explore how various aspects of teacher quality inputs; classroom practices and professional development influence one another and how these myriad influences impacted students' results in the JSC Mathematics examinations for 2006-2010.
Purpose of the Study
The purpose of this study was to establish the extent to which teachers' inputs relate to students' academic achievements in JSC Mathematics. Furthermore, the study examined the contribution of each teacher's input in explaining the variance in students' academic achievement in JSC mathematics, and established the total variance that could be accounted for by these teachers' inputs using Standard Multiple Regression Analysis.
Hypotheses of the Study
The study tested the following hypotheses:
1. There is a statistically significant correlation at the 0.05 level between teacher experience and the achievement of students as measured by JSC Mathematics scores. 2. There is a statistically significant correlation at the 0.05 level between teacher level of education and the achievement of students as measured by JSC Mathematics scores. 3. There is statistically significant correlation at the 0.05 level between teacher subject specialisation and the achievement of students as measured by the JSC Mathematics scores.
Review of Relevant Literature
The researchers adopted an education production function to explore the link between teachers' inputs and students' academic achievement in JSC Mathematics. Greenwald, Hedges and Laine (1996) contend that production function is an important model which researchers and policymakers have used for over 20 years to analyse the impact of educational resources on student academic achievement. Monk (1994) discusses how researchers and policymakers have measured the influence of school characteristics, teacher characteristics, facilities, and student characteristics on students' academic achievement using the production function. He contends that the production function includes a wide range of areas that encompass educational production studies. For Monk (1994) , educational inputs include school characteristics, teacher-related variables, facilities and students' characteristics. Greenwald et al. (1996) define outcomes as achievement as measured by standardised tests, future educational patterns, and adult learning. The literature thus suggests that the standard production function model is always expressed as an equation, Y = f (T, P, and S), where Y represents the educational outcomes variable (dependent variable), T represents teachers' inputs (independent variable), P represents school characteristics (independent variable), and S represents students' characteristics (independent variable). Since the purpose of the current study was to determine the impact of teachers' inputs on students' academic achievement, we opted to drop P and S in the equation and adopt a process-product model instead. A process-product approach uses teachers' inputs as the independent variable and students' academic achievement in JSC Mathematics as the dependent variable. In order to understand the extent to which the teacher inputs correlate with students' academic achievement in Mathematics, we first turn our attention to the empirical studies that link teachers' inputs with students' academic achievement in Mathematics at secondary school level.
Teachers' Academic Qualifications
On the link between teachers' academic qualifications and students' academic achievement in Mathematics at secondary school level, Darling-Hammond's (1999) and Darling-Hammond and Sykes' (2003) findings suggest that teacher qualifications have a significant and positive correlation with student achievement. Furthermore, Darling-Hammond found that uncertified teachers and those with the most non-standard certifications had negative effects on student achievement gains. Darling-Hammond and Sykes (2003) conclude that, in the context of the United States of America (USA), qualified teachers are a critical national resource that requires federal investment and cross-state coordination as well as other state and local action. Similarly, Kaine, Rockoff and Staiger (2006) found that the proportion of lower-performing students at a school was related to the proportion of teachers at that school who were not certified to teach in any of the subjects which they were currently teaching. Boyd, Grossman, Lankford, Loeb and Wyckoff (2006) also found support for the view that teacher preparation programmes in either traditional or alternative pathways had an influence on student gains in New York State achievement tests. Rice (2003) , however, provides a more measured conclusion that teacher certification seems to matter for high school mathematics with little evidence of its relationship to student achievement in the lower grades. Rice's position is somewhat bolstered by Goe (2007) , who reported on a 2002 study on California schools to examine the relationship between the percentage of teachers holding emergency permit (EP) teacher certification and student achievement at school level which found a direct negative correlation between the two. Evidence on the link between teachers' academic qualifications and students' achievement thus remains contentious.
Teachers' Teaching Experience
With regard to teaching experience, it is important to bear in mind that some research has suggested that the positive effects of teaching experience in relation to students' achievement are not constantly additive, but instead tend to level off after a few years (Rivkin, Hanushek & Kain, 2005) . Greenwald, Hedges and Laine (1996) and Rice (2003) have demonstrated a significant and positive relationship between teachers' number of years of experience and student achievement. However, these authors argue that the relationship is not linear. It is important to balance these studies on teacher experience with the finding that teachers' effectiveness in improving student achievement appears to increase most in the first three years of teaching, but no major improvement in their effectiveness has been observed after three years of teaching experience (Boyd, Grossman, Lankford, Loeb & Kain, 2005) . Murnane (1995) supports the latter view by arguing that the typical learning curve for students' peaks in the teacher's first two years for reading and three years for mathematics.
Teachers' Subject Specializations
Several studies have demonstrated a positive relationship between teachers' subject specialization and student achievement. Betts et al. (2003) found that teachers with mathematics major had a positive impact on secondary students' achievement in that subject. Similarly, Goldhaber and Brewer (2000) found that students who had teachers with advanced subject-related degrees in mathematics and science performed better than students of teachers without subject training. The relationship between teachers' specialisation and student achievement was not the same throughout all levels of schooling. Monk and Rice (1994) found that even in subjects where subject-specific training may make a difference (e.g. mathematics); its impact depends on the type of classes taught (primary or secondary). The authors argue that the number of college mathematics courses taken by a teacher at university or college has an impact on high school students' mathematics achievement, but additional teacher coursework beyond that only matters if the teacher is teaching an advanced course beyond the secondary level.
Methodology
The researchers adopted ex-post-facto research design because the study sought to determine the relationship between existing teachers' inputs with students' academic achievements in JSC mathematics. The participants, 164 JSC mathematics teachers from 150 schools, were selected from a current list of 573 JSC schools stratified by region using systematic sampling with a random start. The researchers adopted a two-step sampling approach to select the 150 JSC secondary schools. In the first stage, units (regions) were selected using probability equal to one. This implies that all 13 educational regions were selected. In the second stage, the selection of 150 JSC schools from a current list of 573 JSC secondary schools stratified by region was made using systematic sampling with a random start. Self-administered questionnaires were distributed to the targeted JSC schools with help from trained assistants and the offices of the 13 Education Regional Directors. All eligible teachers in a school completed the questionnaire.
Reliability and Validity of Instruments
The items in the questionnaires were adopted from studies of Wenglinsky (2002), Akiba et al. (2008) and Ingvarson et al. (2009) , as published in National Assessment of Educational Progress (NAEP) and Education Policy Analysis Archive (EPAA) that established a link between teachers' relative variables and students' academic achievement in Mathematics. These items were selected because they were reported to have a relationship with students' academic achievement in Mathematics in previous studies (see Darling-Hammond, 1999; Hanushek et al., 2005; Wenglinsky 2000 Wenglinsky , 2002 . The reliability for the measure with this study sample was found to be 0.76, calculated using Cronbach Alpha.
Data Collection Methods
The students' academic results in JSC Mathematics (2006 -2010) were obtained from the Directorate of National Examinations and Assessment (DNEA) in Windhoek, Namibia. The information about teachers' inputs (teachers' educational qualifications, teaching experience, was obtained through the self-administered questionnaires. The dependent variable was the average score of a school in JSC mathematics results in the years 2006 to 2010. Each school was used as a unit of analysis.
Academic achievement was determined for each school by getting the cumulative percentage for all the students in that particular school that got a grade "D " or better. The JSC grading points system is as follows: A (70%-100%), B (60%-69%), C (50%-59%), D (40%-49%), and E (30%-39%) F (20%-29%), G (10%-19%), and U (0%-9%). The final academic achievement was computed by aggregating the scores for 2006-2010.
Average Pass Rate per School
Students' academic achievement (performance) is represented by the average pass rate for each school over the years 2006-2010. The average pass rate was captured as follows 
Data Analysis
The researchers did a 3-step analysis of the data using both descriptive and inferential statistics.
First, we used descriptive statistics to explore the teachers' biographic characteristics by gender, subject specialization, teaching experience, academic and professional qualifications.
Then we then did a correlation analysis to identify the extent of the relationship between the students' achievement and the independent variables (teachers' inputs). In the last stage, a standard multi regression analysis was used to test the relationship between teachers'' inputs and students' JSC academic results in 150 schools. The output of the standard multiple regression analysis helped to shed light on how the variables that significantly affect students' academic gains as identified in stage 2 could predict students' achievement.
Standard Multiple Regression Assumption Analysis
Keith (2006) contends that the assumption of Multiple Regression (MR) is the most significant because it directly relates to the bias of results for the entire analysis. The assumption includes linearity (dependent variable as a linear function of independent variable), Multicollinearity (independent variables are uncorrelated), Normality (variables have normal distributions), and Homoscedasticity (equal variance of errors across all levels of response variables-independent variables).
Linearity test
Using the SPSS for scatter plots diagrams, we found that the residuals were randomly scattered around the horizontal line.
Homoscedasticity test
We used a statistical software scatterplots of residuals, and found that the variance of the residuals about the predicted responses were the same for all predicted responses.
Multicollinearity Test
Keith (2006) maintains that multicollinearity occurs when one independent variable is almost a linear combination of other independent variables. Using the SPSS software, we found that the Variance Inflation Factor(VIF) values for all independent variables (teachers' inputs) was less than 1.0 and more than 0.1 Tolerance Value(TV).
Normality Test
Keith (2006) argues that normality of data implies that the residuals should be normally distributed about the predicted responses, and a plot of the values of these residuals will approximate a normal curve. Using the SPSS software to generate P-Plot, the researchers found that the plotted values for residuals were almost normally distributed about the predicted responses.
From the above tests, it is evident that the assumptions of the regression model have been met, thus the next section presents the results and discussions based on the Standard Multiple Regression Analysis (SMRA).
Explanation on Omitted Variables
The students JSC academic achievement in mathematics results depend on a combination the current and past education inputs. This combination of past and current educational inputs can be represented by a general education production function as:
Where !"# represents the academic achievement for !! student at school j at time T. The capital letter T represent the current time and small t=0 represent the time interval prior to the time the student enters JSC school, t=1 correspond the first year of JSC (grade8), and t=2 correspond to second year of JSC (grade9) and t=3 corresponds to year 3(grade 10). The symbol !"# represents family background of JSC student, !"# represent peer (community factors); !"# represents school inputs (inputs of JSC teachers) and ! represent unobserved innate abilities.
To account for omitted variables such as students, innate ability, peer effect, school characteristics and students background information, we adopted the contemporaneous educational production function. The adoption of this model is based on Todd and Wolpin's (2003) and Ding and Lehrer's ( 2008) assumptions that; the effects of past educational inputs and unobserved innate ability in the production process decay immediately and contemporaneous inputs are unrelated to unobserved innate ability and unobserved past educational inputs.
Thus, in this study we concentrated only on the link between teachers' inputs (educational qualifications, teaching experience, and subject specialisation) and students' academic achievement in JSC mathematics results. Additionally, only teachers who taught JSC mathematics for at least three consecutive years in the same Grade 10 were considered for the study. Table 2 reveals that the teachers' inputs made a contribution of 15.9% on students 'academic achievement in JSC mathematics. It implies that 84.1% unexplained factors that influenced students' JSC mathematics results are beyond teachers' inputs (teachers, teaching experience, subject specialization, academic achievement and gender). The F-value (6.39) which is significant at 0.05(P < 0.05) reveals that the joint effects of teachers' inputs on students' academic achievement in JSC mathematics is significant. Table 3 depicts the relative contribution of each teachers' input variable on students 'academic achievement in JSC mathematics. Teaching experience ( =0.39; t=2.44; P < 0.05), academic qualifications ( =.59; t=3.93; P < 0.10), and subject specialisation ( =.48; t=2.82; P < 0.05), had a significant positive relationship on students'' academic in JSC mathematics. The teachers' gender had a negative relationship with students' academic achievement in JSC mathematics. The beta values of the model revealed that teachers' academic qualifications contributed most (59%) in students 'academic achievement, followed by subject specialisation (48%) and teaching experience (39%) in order of rank.
Results and Discussions

Demographic Characteristics of JSC Mathematics Teachers
The study required data on JSC mathematics teachers' demographic characteristics in order to assist in classifying them, for us to use the data to establish the extent of the relationship between teachers' data and students' academic achievement in JSC mathematics. Table 4 below provides detailed statistics on teachers' demographic characteristics by gender, subject specialisation, teaching experience, and academic and qualifications: Table 4 above, it is evident that the majority of the JSC mathematics teachers were male, and constituted 60.4% of the teachers in this study. Also, 153 (93.3%) of the teachers majored in mathematics (diploma and Bachelor's degree levels inclusive). Furthermore, Table 2 reveals that 53 (33.1 %) of the teachers had taught JSC mathematics for more than 10 years, while 52 (32.5%) and 36 (22.5%) of the teachers had taught JSC mathematics for 2-5 years and 6-9 years respectively.
Research Hypotheses
The Standard Multiple Regression Analysis data in Table 3 were used to test hypotheses 1 to 3. The detailed analyses for each of the hypotheses are presented below.
Hypothesis 1
There is significant correlation at the 0.05 level between teacher experience and the achievement of students as measured by JSC mathematics scores. Table 3 , the regression coefficient values obtained for teaching experience variable is 0.39, implying that if other teacher variables are held constant and the teachers' teaching variable increased by one unit value, then the students' achievement in JSC mathematics will increase by 0.39. The beta coefficient value, and p-value for the relationship between teaching experience and students' achievement in mathematics were ( = 0.39; t=2.44; p = 0.04). As the probability is less than the 5% significance criterion that was employed, the null hypothesis is rejected and the alternate hypothesis is accepted. From the findings of this study, it is evident that there was a significant positive relationship between teachers' teaching experience and students' JSC mathematics results at P < 0.05. The Pvalue of 0.04 implies that there was a 4% chance that the relationship emerged randomly and a 96% chance that the relationship is real.
As indicated in
Hypothesis 2
There is statistically significant correlation at the 0.05 level between teachers' level of education and the achievement of students as measured by JSC mathematics scores. Table 3 , it is evident that the regression coefficient value obtained for teachers' academic qualifications of 0.59 means that if other independent variables are held constant and teacher academic qualifications increased by one unit value, then the students' achievement in JSC mathematics will increase by 0.59. The results in Table 3 show that there was a moderate positive and significant relationship between teachers' academic qualification and students' JSC mathematics results. The p-value of 0.09 is less than 10% (Alpha = 0.1), and t= 3.9 is greater than the t-table = 1.976. The researchers therefore conclude that there is a significant positive relationship between teachers' educational qualifications and students' academic achievement in JSC mathematics. The P-value of 0.09 implies that there was a 9% chance that the relationship emerged randomly and a 91% chance that the relationship is real. Hence, we conclude that there was a significant relationship between the teachers' academic qualifications and students' JSC mathematics results.
Based on
Hypothesis 3
There is statistically significant correlation at the 0.05 level between teacher subject specialisation and the achievement of students as measured by the JSC mathematics scores. Table 3 , the regression coefficients value obtained for subject specialisation of 0.48 means that if other independent variables are held constant and the teacher subject specialisation variable is increased by one unit, the achievement of students in JSC mathematics will increase by 0.48. As the probability is the null hypothesis is rejected and the alternate hypothesis is accepted 5% significance criterion that was employed, and t=2.8 value is greater than t-table value =1.976, we conclude that there was a significant relationship between teachers' subject specialisation and students' achievement in JSC mathematics at P < 0.05. The P-value of 0.05 implies that there was a 5% chance that the relationship emerged randomly and a 95% chance that the relationship is real.
Based on
Discussions of the Findings
The study investigated the extent to which teachers' inputs (teaching experience, academic qualification, subject specialization and gender) influence students' academic achievement in JSC mathematics. The findings from the correlation analysis in Table 3 confirmed that teachers' experience, academic qualification, and subject specialisation had a moderate positive and significant relationship with students' achievement in JSC mathematics. The findings of this study confirmed the findings of Adeyemi (2010) , and Yara and Catherine (2011) , that teachers' teaching experience and academic qualifications were most important predictors of students' academic achievement. However, this study found that teachers' gender did not have a significant effect on students' academic achievement in JSC mathematics. The findings correspond with those of Akiri and Ugborugbo (2008) , who found that there was no significant relationship between teachers' gender and students' academic achievement.
With regards to teachers' teaching experience, the findings of this study concur with Goe (2007) , Kane, Rockoff and Staiger (2006) and Darling-Hammond (1999) that teachers' teaching experience have a significant positive influence on students' achievement in mathematics within the first four or five years. While the null hypothesis is rejected and the alternate hypothesis is accepted, findings provide some support for trying to retain experienced teachers in the teaching profession. These results cannot be interpreted to mean that in general the most highly experienced teachers are significantly more effective than teachers with limited experience.
As per demographic characteristics of JSC mathematics teachers, the descriptive statistics in Table 2 reveal that 153 (93.3%) teachers majored in mathematics at both BETD and B.Ed. Honours levels, and 92 (57.5%) and 53 (33.1%) had either three-year diploma training or a four-year academic degree respectively. Almost 80% of the teachers were professionally trained. This implies that the JSC mathematics teachers were exposed to mathematical content knowledge (MCK) and pedagogical content knowledge (PCK) at the under-graduate levels, but that such training did not seem to have a strong significant relationship with students' achievement in JSC mathematics.
These findings may seem to confirm somewhat the reports of the NCHE (2007) and MoE (2011) which noted weaknesses in the Namibian BETD mathematics education programmes; viz. that teachers' lack of competence is due to inadequate training at the lower level, the inadequacy of the structure and curriculum of BETD programmes in equipping teachers with competency in content and pedagogical knowledge, particularly in terms of school-relevant subject content, and the inefficiency of the teaching methods advocated for mathematics. The statistics in Table 2 reveal that 93.3% of the teachers majored in mathematics at both diploma and degree level, but this does not seem to have influenced student achievement in this case. Additionally, there is evidence to suggest that the mathematics training programmes for the BETD are lacking in both MCK and PCK. For 477 example, the studies of the NCHE (2007), Marope (2005) , and MoE (2011) revealed that the BETD programme was very weak in both these aspects. Is it likely then that part of the problem could possibly be attributed to lack of MCK, or lack of mathematical PCK, or nonalignment of the curriculum with the content knowledge? More research is required on this aspect.
Conclusion
This paper has discussed the extent to which teacher-related variables correlate with student achievement in JSC mathematics in Namibia. The results demonstrate that there is a significant, although moderate, relationship between teachers' teaching experience, academic qualifications and subject specialization and students' achievement in JSC mathematics. However, teachers' gender did not have any significant relationship with students' academic achievement in JSC mathematics. These are significant findings that have not previously been empirically demonstrated in the context of Namibia and other African countries. Further research is needed to confirm the findings both in Namibia and in other African countries.
Due to the positive and significant relationship that has been demonstrated between teacher variables and student achievement, the findings from this study may be of benefit to policymakers and researchers who may want to implement effective teacher-training programmes that target the improvement of the identified teacher variables. It is hoped that the findings of this study will motivate a concerted effort from all stakeholders in education towards the on-going improvement of mathematics education in Namibia and elsewhere.
Recommendations
In reading the findings of this study, it is important to bear in mind the one key limitation of the research: that the study employed only a structured questionnaire (closed-ended) to capture the teacher-related variables. Self-reported data on teachers' inputs do not provide a full picture of how teachers' inputs impact students' academic achievement in mathematics at JSC level. Other data collecting methods and instruments need to be designed to get the full picture of the relationships. Direct assessment of teachers' actual mathematical knowledge, for example, provides the strongest indication of a relation between teachers' content knowledge and their students' academic achievement. More precise measures are needed to specify in greater detail the relationship between the JSC teachers' mathematical knowledge, their instructional skills and students' academic achievement. A mixed-method study, for instance, may be considered for an in-depth analysis of the impact of teachers' inputs on student academic achievement in JSC mathematics in Namibia.
